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(54) SPREAD SPECTRUM RADIO COMMUNICATION SYSTEM 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide the spread 
spectrum radio communication system with a simple 
circuit configuration without having mutual 
interference between channels. 
SOLUTION: In the spread spectrum radio 
communication system consisting of a transmission 
section and a reception section where the 
transmission section conducts spread spectrum 
processing and transmission, a prescribed 
approximate synchronization CDMA code is used as a 
spread spectrum processing code. Thus, the spread 
spectrum radio communication system is realized, 
where the circuit configuration is simplified without 
having mutual interference between channels. 
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-<TT\ ifi«R«CDMAfflflrJH=OViT3*^*. SfcfC 
i£v*£#f (mm Go 1 dm Wa 1 s hft-Sf- 

5. 

[0046] (ft£$ft) 

* ' ' " ' a ° • a > ■ • • • a H ., , a 9 . a! , 

• • • > a»-i . • • • ) 



[»5] 

%1 3> - SftLj 



[0047] Azmmm. B$*tf&mt+z. 

X\ B®ttftKS#A<QglH(cDFT <SEi*7-yx 
A=F-'BF 

fcfc'U F{4DFTff»T*4. JWGRWteittvr-. g 

A = F-i-BF 
C = F-iDF 



(1, 1. w 3 )' 
■«t7] 
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(2)3 



= exp u—Y -efc H) s hums'* 8f o 



[0048] ( 2 ) S<o*a<apfla#K? Yiv-frt,. 
£Ct\ ff<4*f-*»*^(c. WttJBttlMlit 

[0 04 9] (2) ^ym!l<r>A^ffm^YMt. 
( 1 . 1 . W 3 ) <7)S^St02rifAt^^(C=fcoT 

v**a^ ( i , i , w 3 ) **a^?ijT'*^^fc, * 

ft^ft#SX^Ii:&-5-ev>6. £cOi§-&cO(l, 1, 

HRfttt&«>J:3£&.*.- 

(10010010010 0) 
(lOOjOO-100-j 00) 
(100-100 100-100) 
(100-j00-100j 00) 

Hate sem^sttaiTftttLftft^tt. 

b%Z. ( 2 ) afc*^TfMU»*ifc»*fcL fflSfflB 
[0050] £TOB§#, *4-JEOKlWiaK44 



S. -?-LT (2)5*oJ:d4¥IICJ:»)ftiaSft«fitt 

[0051] {ffflmK^\-ti&smacDMAm 
#) jfeca^fflfc. ( 2 ) aw>*iaa»fc»fc#uifi« 

FttBCDMAfflflfttt. £ffiH*HlHi:$r-»TV»*. * 

1 2 8^&) . #^^sfii«o«wto6 , ft*»)fc' 

a.oHtfcfc4. *WHTI±a«raBCDMA. 

[0052] cici-efiiffitt^^fi^k^^ffi^v^-c 

lZ&BBS3&mk L . ( 2 ) iftfc F3Kt3R*k9SXB 

S83^^l ( 1 , l , W 8 ) ««^fcov»TR«!W-*. 
[fft8] 
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1 W*] = [W\, IVJj W*»] 
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[0053] (3)rt«#ia , ^twio»iWK:aa-f* i. - i, i. -j. -i, j) 

t. s^tts^ij (i, i. w 3 ) <7>mmit%->x fcL<ii2**>m. 

V^^t^*>5„ tTt^-oT. d^^OK^^Sfi (1, 1, l.'-l) 

»«Sa±" 1" W 3 " 0 2a»£&*>„ fc£U ft *iim4fflfcL-<«2«OififflHWiCD 

fc**"?* *. i o o 5 6 ] *»asma6Wf#**»*ff 

[0054] ( 3 ) 5&0*ifli&»&»&*i*aa|eOX^ j£U ffiW&fc UZnO/S i SSAWa^Afc 

tiMoZ.'c?mil2ii&. +&b*>* ZZkncox^h nytf/l'Afcfljofc. tofffii£H2(2ir*-. £*3Bfc 

*Wtttt. mH*?M^7bS*fc#l:fro-CV* *LTfc* ASte. ZnO/S'ifiSAW3^A2 

4, 2c«HWCDMAfflff*^il3£ttJi, 1&9>X«# Ott. ZnO-(BWISM&> 12 1 fc, S i 0 2 (ZBft 
WI^WCfifrMrt^fc-CgSRLTvi*. Jt->T» I£S)Ji2 2fc. Si (gfH: y'Jny) 4R3tMc2 3t 

&i>mm<^^m^m^\ #*-r*>w8*> zmmmi. 3&£Si-flm2 3a^f3£ffifis 

**fc L-Cli***** ■* y T^^Hc^^fi$^r «t*2'4*«BiIS*lT)M. Z nOJf2 1 fcliy- h 

^M^AWfci^bS-fcSifc-C* ffe^K? WW «2 5jWMtMvCO*-#. DWtLTOI DT2 

fcsattw: ixmitz%itbm?>mimt>ti e < 2 6 a . 2 6 b > awt^n-or*. jjez 

5. ^S^SrlSl&jNf . nO/SiSSAW3>-d-Ol/y^2 0(7)±^r#!4$-^«o 
[0055] mcas^lk LT. ( 1 , 1 . W 3 ) co v ^aaVJK/^'Ci:»JfcS*T*4JC*t. 

(1. 1. l. 1. 1. J.--1, -j , 1, -1, 
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[00 57] Z9&t4fr!>mt>irt:3;i\Z* ZnO/S 

ilS AW3y,tOW\'2 0^iM^.4''C^^:li2 l 5M 

Hz. BT(Band-Time)«(J207t*S. 

Bmi3 d Beam: m&mm<r>wx\ ;w> ?j> 

^STn-feX^yCffiii-S. ZnO/SilSAW 
a y *V^-<2 0 ZW- 5 £fctt& S i 2 
SSO^Jg^fiSC J: 0 - 4 2 d B t 5ft$5r 

■jJOlr^j: Dftl 5 d BH< . «f««*>BT«fc&»i:-r 

[0058] 

iCOWCtftBtf*. 03{i±iaZnO/SiSSAW3 

-Xr-Mi. ZnO/Si SS AWay^/kyN'2 0 fc . -Z 
OZnO/S iMSAW3y^/^N*2 0^-A^J?itl.^ 
jSdSf acomi<t-^Sr%4§*-5^1^^ei2 7fc. 
SlIf^UPN3-K l ^A*-T5PN3-H 1 
ftifcaS28fc. »Hl*i:PN3-Kli:*«W*|l 
l<?MM3s29b. ZnO/S iSSAW3y^A*2 
O^A^S^SJS^f b05*2fl»t}fcfe$-«:*J(t2 
W^IS3 0t, ^2ft^C*fLtPN3-F2SrA^ 
-f&PNn-K2ffi^a53 I fc. 3*2fi-f fcPN:l-^' 
2i:£38^:■r&tl2£9Jltg3S32^:. zno/sns 

A wa 2 0 <r)£jHztt L 3 A 

V K>«7 4/t<* 3 3 fc*6ffl)£ShT /ttftft? 
"Cft 6 PN3- K 1 itf 2 fcowCU, 3- Kfti* 1 



2 7f-<5r7tf>niiRW. 3— H V— Mi 1 4 M H z fc L-T 
[ 0 0 5 9 ].H4l4JJ2H3C***ifcBtt«W***' 

s i isaw3^a'2 o^&wffftmsizffimmz 

-cO$fttfAJlZftA:%r&te. 04(a) 5 
frSftStfSi:. 04 (b) iz*t£?lz. A^3*'C^ 

mM# nokHz axmtt % a tnmt-fvmw, 

sec (74 7o#) OiHjcaSU 

tiz-th. 

[0060] saw 3 >x;wte. m+nfflztt^m 
tzm®mzM®#%<. immvmimm&ttm 

3tf|> S AWnyifrl^fflW^TAcofltjfcfcSLT 
[f&5] 
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?[l Mfc tVS V. 1 IVU IV?, iva 1 W], WS W g 1 W ' n W' a W>„) 
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(4)3; 



i o p 6 1 ] ( 4 ) "atlas*-* 5 1 , xi? h iimm 

■ IS»:0.^7-3jfALT«H*.12 8taaH-*-. ;<o^ 

Cttl 2 8gK<7)»«T'fi!ffl$*J®fS ! ^^s^ 
[00 62] .^CC, ±aifcjt 3 (C. ftaaaoftg 

t%h*>, #f-^*/M^-^yrig^^ 1 10 



sot. *ti?ix<?>mmmmzmut:t 

[0063] fci^r. $4ftf:4ffiOjS&|3|JS3CDM 
± lfcJt/rocOSffia^t 

4. 

[0064] Z<7)&mmT)M Afflfff * 1 4 Mc p 
s ^^t, f®*114MHzfcl 6*tOA^h;U 

14. £Blt&fi&l«>Ji|jai 6<??^iyj^F<7)^T^T0 
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£li0i&£. 

[00 653 0643 £V : m7l$.Z<r)mfo<7)%miZt3ll& 
S AW 3 y I «y^fA«^t/ 

^TAOSfiSSOfS^S-S-frn-y^Hrfel). 06K 
feWC. 3 7te£a»CDMAffl#^£fg±-f|>firT 

3 8tt&fi** y rii-f oaj^iit ^s=¥^ y 
7***SL 3.9li2c«WIBCDMAIfflW««a»ft: 
ttLTfl»«WW-ft*JHI, 4 0f±** U 7)H 
S3 8T4«Snfc** »J 7*#tf>«S3fcfl*&*** 
S^^^SgR. 4 1(£&«SfflcpMAJSfiP^>dW- 

c*t lt*+ y r@^es3K»*?ia-f s sbbs, 4 

[00 66 3 07 KfcWC. 4 4lij£&|B)»fCDMAfl§ 

4 5ua«^flryr«*o 

ffl2«fc***+y7fl»«4». 4 6tt2c«raJHCD 
MAJH1W«t»^UTfll#S3MI^*3l»». 4 7 
tt** V 7«^*£II4 5 T-£j£$*l7t=»f + U 7(E#0 

DMAJBff^*Sfc**LT** 'J T<I-^?>S3cJ£:fr£ 
: Rcosat • R' co 
+ Rs i nwt • R' 



I c o s <u t • R' co 
- { R s i no> t • I ' s 



« - :-*+y7*jiBm. t : BtH?**. : i£{R 
NJWC DMAJH&9otBMttggMfc % 0 . ( 6 ) * 
.lipl:4*<0T*«T*. < 5;) i»>****fttf J: 
v>. (5 R^«SWr«H*ff*a*^fctt 
fflSHJ^J = R-c os cut • R' co 
+ I s i nw t • I ' 
Z ZX\ x : mmRKZ . ( 7 ) **JBB'LTM 
(1/2) (R R' -I 

ttfcffin*. 1-^r*>*>, R' =R, I\ = I 

R» + I* 

CftHj«2ffl04firy7*««jrS<lfe»i:**. tfc 

@7t^^-id{c;2fflc0SAW3y.-K;^^4 

t o o 6 9 3 08 \im.<mmssm.ii^x . astro* 



4 9li£lg§S4 60*A^J LXnm 
'a*ff*3ailWSAW3ysK^A, 5 0teSlg&4 8 
o£ A# I TffiP&S iff * 3 » 2 «> S A W a y jtf/P 
A\ 5 1 COS A Wa Vi&frKA 9 t ft 2 

s a wn y 5 o a'awj fc mm ixnmftji m 
hum®. 5 2umm^£iam-&£tmtLx<?)T 

[0 06 7]*r*3tefeS37. 44{±. PLD (Pro 
g r am able Logic Device) i&tf-fr 

tit:fs%%mf$xmmix^z>. n^m.m7. 4 

4frftt44tt<oattH«CDMAJB»(WSI«*jJ:^* 
«3Kffl*S*i*-. aiS»tcfev^Ttt» ifittPBHCDMA 

ffl^(7)na5*^ j ry7oiiffl ( iffl) 

a£jfc& ( Qffl) cjiwL-caMW-.*. *««m±, # 

'SgfBaflF9#£A3 it . m 1 a X 2 co S A Wa y jjr 
. 7l^'4 9 . 5 0 TSfittHJKJC D M Affl^^H^^ 

SAWay^W^fflv^tv^jt^C. 

[0068] ZZX. ^f-v y 7££^iWC<0lg«$C 
Jttf#SH3*05(£L 4ate**i*!fcR. I fell/ 

sfflt + I s i n«t • I' s i nwt 
si nat+ I cosfflt • I ' coswt 

(5) 

s»t + I s inwt • R' sinwt 
i nwt+Rcoswt • I ' coswt) 
• • • • (6) 

-SWHWS'XtA (SAW3y#/^<C2ffl) TJiffl^UJ 
s en ( t — r ) 

s i n a) ( t - t )■•••( 7 ) 

I ' ) c o s ( 2<at— <»r) 

(8) 

Z. <mfrh . 14MHz «fte 16 h;^ 

mmmv<r>w%i i &f8.ztix\^z. 

[0070309(a) liiSitUqJHC DMAfflft9*>g 
5ffiW#ttcOSHi#ttr^L, 09 (b) liiSa*|i|J8C 
D M AJUMW) i E*BWtto*M**5WC* & . 



o 

mmmm. lmx-mmmnmrn^mcomx' 

^M=FVf>i2^(OSAVfay^)WU 9. 50tf)tfi;*j 
^tt^HS. £Jt*r 'J TO I ffliSi^QffioaSctt** 
*»T*v> ()r/2Hmtv^) Ct. i£Ni2o 

[ o o 7 1 1 mi oi±. iw^HaBaasfflvA^f** 
rfflaaa* t 2 i 5 mh % <om^t 215.1 

lMHzOfi#t£0ffiR^i o x>ri-S. 01 0 (a) (i 

mmmc d m a jimf? 5 t txm^t:®^ 
*wm**u iioib) itmmi ii<^m^nm 

<7. 1 ) Z&mftk LTfflv*:*S£c7)iaiI$g&£^ 
f. B*^fcLTi!flHHjBCDMAflli»tfflv>fej|| 

#^ST'#TV^. jfi^$CDMAffl:RF#co*§^ i£ 

(7) ^K«fc6fflK£ff&^*:i§3-t±, Sal/-x 3 y 
fciO*oWytt4 5dBfcfl;«i3t. 

Ott&Hr&d t , #2 7 d B ^IMfeWIMifc. 
•t&fcfc. MJttrffc UTifiiEtlRlilCDMAffl^^ffl 
V \h £ t fcj: 0 m£#| J: o i, ft l 8 d B 

[0072] (&Jt<Q»82 ) ififtl^nc DMAffl^ 
^ffl^JtCDMAv^rA 

ISitefr&s. *-rjg<R|SI»!CDMAffi^r¥£0#tt$-Ji 
<5>t. CDMA^XT^(co^TJl)fi£-b;i,*Sj3j:tif 

ioo73] mmmc d m ahht^h. ^o^oj 

H^OfectKgeffiigt-^giW'f Ko-^o 



7) #^¥10-285136 

^Sfl*ifc1-i, fe5Wt^ftL-CL4 5. 01 1 
tt. T-fZmfr&t LTBPSK£fflV\ r-^fr" 
1 0 10 • • • " t Lfc*a*8HKH»CDMAJBfir* 

1 lfcfi^T- JJb5£SBiifi<Rra»CDMA«»^ 

Hi^nncD'MAjmp9oA»Mv^«^isia 

H*Ht*3j*t. £tz. Ta«3feBK4ifflKHWcDMAffl : 
«5fcBPSKr-^3WiltLfc«^)i:B«W»tt 
*wU Ht<T8te)*H«3S«»BCDMABBHW: 

bps Kr-^3ai^itLfe«^)flisaroMt^^ 

X^&Zb tftofrh. Zttii^ -r-^cr," l" „ - o" 
[0074] ^-^3»C*f t^fid^ijco^tt^li 

A= (a 0 , a, , • ■ • , a,,.; ) 
k-rik % A*3K:ftBESft.4Jl5N+2LflDjRW. 
A = ( aM- t , • • ■ , a N -! , a 0 , ai , • • 
• • . a 0 , a LM ) 

srAcos^ia^iji:^. 0i 2umtmmmmj 
%%wffitzmvh&. z?>mizti\,\x . a' <7*5ts*> 

^L^-yrJiAOf^L^-yTO^tRtT*^. - 

a ' <of^ l f - y r<i AtfMUBL f - v ro^ij t n 

tT*4. A' II ( • • • AAA ■ ■ • ) fcV* 

0K->fc»K5r->TV»*. ;o^Wt^*J^TA^»^^,A , 

?ijAtcofflWSrfcl.fc, 2N + 2L-l^- y y^c7)ffiM 
tt&ltmttli.. Z.<r>b*>^ 't>&<7)2L+H--y7#CD 

m»x a' bBvflm&tizt&M,. tit. * 

Offl|^SJi+i*iO 2 L + 1 f - -y T^A fc B't OfflS 

[0075] mtlX. (N = 4) «0E3^"J 

A= (1 1 1-1 ) 

( • • • 40004000 ■ • • ) 

b®t>tiz>, A<r>irnmm±mma. 

(-101410-1) 

[007 6j*t, AC*fL»iBBHk*fiiir5. L = 2 

b-thb. 

A' = (1-lAll) = (l-llll-iii) 
tf#4>ix&. A' 01^tAOffli:fiK*-i:-5t. ^ 



(18) 



^¥10-285 136 



(-12-10040012 1) 

[0 0 77] (»WBHtL3tjfi«raWCDMA»H^) 
^HJ$CDMAJffi^^^fcovvC^;t6. 

jfcica^ j: d c . mmtiKmmmc d m a 
2L+ i*-y7#-ctt. flp^jwnffinttttA'imsn 

its. 

[0 0 7 8] v5aU-va>tiO, i&ftU^NCDM 

Am^commm^T- ? sm i. amtco v vt 

I^K/C N-12 8tf«fi«H»CDMABfiP**L=l 

J»Hfl:fciiS *i*!!gJ$fflKHSflC D M AffiflP^fc offl 
PBOi'S alz-x a 1 3fcJ:tf01 4K* 

-f. HI 3(i, ^Mm^^JWJi^fflWS-inLT 

Fn-7W0**->T;fcD. 5fi«HWCDMA»|¥^> 

attawwsft-o*. jut. mi4ummm^(om 

[0 0 7 9] (£EmLfc5fifcll$CDMAffl*Hf<0 
ffiRtttt) fcfc; gBKcjMXflM^lteimiTS 
JWWWWttWfcS WSififtHJBC DM Afflft#*)fflW 
8&£&itf&. 01 5fcJ:tf01 6tt£OXit08IB 

tfcJfS s Awn >#jw*%m\vzimz/x : rJ*iz}s\v 

<ry^®<nm&zm-'?uv9WZ'hh. mi 5iza\^ 

;<VFT-*£4dW-S*-*>'to'FT-*&*», 5 
7fcMWJ1?^||&t#LT^-.x^y Ft-* 

»LT^-x;<yF^-^fll^*3Mlfr«JBHI. 5 9 



& 6 0tt*+y7*<tf84»5 9-C£j««tflfc*+y 
7«^iD93«#*4*tSlISD*»4JS», 6114* 
WI5 7«aj*fi#fc*f LT^-r 'J 7fi#*3BW-*3lt 
US. 6 2I43MBI5 8oayja^«tLT*+ U 7fi 
^*>B3!3£4r££S-t4iBS8, 6 3 liStgH 6 1 Offi 

[0080] HI 6tefcvvc, 65ttMWJHfc&:fcWiF 

e*+U7S^>aj*a[fc=5f*.*-Tr!;7S9ffi4». 6 
7{i#flBff-^^^6 5<0!te&*>SSHcJtLTS9** 
•»t*«»lls 6 8(i**y7g^?SMl4 5?-£j£$ 

* y 7«#OiBto*JBM-6 7 0<iSig8 
6 7 co£ A:ft LXWmmZ'iJ Sr o$l<OSAW3y^ 
7l^\ 7 1 Ii3gfi3s6 9c7>£A# LTffiflBSlfcfT* 3 
Si 2 <o-S A wn 7 2 iigi 1 co S A Wr y *7U 

K7'0W{fl*i*2fl)SAW3>'.-J0^'?7 loatAfc* 

nmixttm&j]mz>ta&&. liimtmim 

■t&i&Wkb LxnrvTi-x'bh. 

[ o o 8 i ] ±E»«Hs;M&s*flqOTs£ 

[*6] 
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15 




14Mcps 




8 



S6 ft#0>S2Jn . 

'i*>*J8wcv*. S^SS^H4S5 5 b LTtt. «. 
itfXi I i ngttcOFPGA (Fi e 1 d Prog 
ramableGate Array) XC4010- 
4£JfiWCf|$U:. <-X»^Kf-^" 1" . " 

o" izntxmmk^imm ( 1 ssf-vr) ^ffitt 

[ 0 0 8 2 ] m 1 7JM2 OfcLLiBIflvXTA^ 

■f6«H»*iatta. hi sat, 3t<f-?iis 



O 1 

H. 02Om^t<r-^$-" 0" . • 1" LT 

SffiW (fa = fb = 215MHz) JlflfifiHg-ffc 
#*"*flH.(f a-215MHz. fb = 215. 11 
MHz) WvWwxHBKk ^Sal^-^ayfci'Sa.- 

LTV t tfbfrh . Hi 9 
*»iO c El2.0<WB^|±T-^fc" 0" . " l" 3£5tt 

i<WWC«V»T t> . #3f|#t:ifrSfflK < f a = f 

b=2 1 5 mhz ) Hivmrnizmzim ( f a 
= 2 15MHz, fb=2i5. limn*) n\xftL . 

[00 83 J <2«HWCDMAfflSHi-£flfttfcCDM 

jgffitH«CDMAffl^#^#«(^) HMr*4Si 
ffl»«fc-3lvc#**-*. 021<ijg<EtH»3CDMAM 
I^S-ffl^/iCDMA^T-A co-0?*-SJ 

A i^r A«. ¥@R co-fe/p 7 6 flta&cO^SW? 7 7 

ss*tr) tasitf^a. am7 5£>49»97 7 

^>H«W)ifc*T'OH«{bown- Link) 78 

. mmmst 7 7 frt>mm 7 5 ^eucd,! 

fc£± l JE!& (Up Li nk) 79fciqy?. TOEIg 
78teirtvctt, Stt!^7 5*^#^i&^7 7^mfi0 

^■»jfe«?RoR«icDMAjBi»^fflv^Tfc; ^aafi 

[0084]-*. ±OE«fc:tJ^Ttt. «Rtf)9lW 
-fcojtA, 4MW7 7ffi)f^MM*UBjt-? 

* 0 . ftsoflxac d m AffliPitffi^fc^aflrpjif. 

T, aff^CDMAS/Xf-ATIi. »ft^7 5CJ:S^ 
IW7 7«WiHWaMS| (Power Contro 

*0>feW=/U7 6rt<J!)^C*»^jW^^t"«9T*-> 
Tfc. aW7 5CliHt1KrCH5i*4J:5C:U ^ 
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[0 08 5] ifttitLT. £*l*?teBW!LT&fcS 
LT ig*2 Lf- / T^H'fc v > 3 J£v>i^ 

<w± 0 mis 7 9 fcam-r * . 

['0086] fcfc±R**?-;fcta>C DMA^-f A 
tfc^TSffl$ilS-b/U7 6O¥gR{coUT«0fcff£ 

xm^tfm±mmmmm$ ^rv»« jt 5* 

;**76^*$«to*fc<J!>r;M. l = 

*->Tn*a&tf. 9tfft7 7nommfn^t^<T'' 

1 5 (chip time) = { 14M) -i XI 5 = 1. 07 [u 
sec] 

TOfcfc. CDMAisAr-AcomiZimiu sec 

[oo87] mm75t. &mm77 izz 
Timmm 7 7 a, 7 7 b *fltamg#&ico 

V">T§i B J-fS. 02 2{i02I{i:Srf-fe;U5-*5Ctf)C 
DMA^rAfcfett*WW7 5 1 2ocO»|W7 7 

a, 77BbP)^n^Mim^mco-mimmf?>f 

A, 7 7B^<7)fl^-^^ S$ ^ ST r)|B,*| 78fc 
^LT. #^»^7 7A. 77Bll«aitt^tJ6»«. 

t, . »«S7 7BfcJ:-s-c»iSiifcfla!tt a k-t 
St, 8»»7 7AiliWBaW.7.7B4»4,^n-Wl 
^JJ^fi^*«ft^7 SCiSfiW- Sl^M«, '«L«i2 
t, fcj:^2t 2 fc**.-aHW7 5tMW77A. 

7 7 B Oigoffigt^^S fc , iBgfi-f-OiWtciiag 

«ia*«t t'i . ^wi 7 7 Aimm 7 5 ^js^cea 
&mm 7 7 b*m-^7 6c^m(ct^ t 

(SS^) oa , = (2t t -2t, ) 

= (R-o) / (m) 

= 1.07[m s e c ] ( 1 5 chip time) 

R=16 0. 7 1 (m) i#^fLS. C<7>g<i, 
PHS^brt^gjjJi 0 0-2 0 0mr*Swt*>t> 
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mmm-hh. 

[0 088 J S^>t. ±*)®&7 9<0flrecowcs, 5 

7*Ov;70T'&&. *7t02 4«±iE±OilII87 9^ 

s£*-r0TS>£. mbmi 7im& ( 7 7 a. 7 7 

B, • • • 77G) ffftU **l*!h.rA, vB ■ ■ ■ 
r GC9ggB$ft|£ (, oTfl^rgifi^ 7 5^SLT W>4 
t^t^-S. -&lf7^»il^7 7A. 77B. • • • 

7 7 g#. **i-e tw&cr)? A s >7x-maz?f 5 . fi 
Lxnmamzffo . ftmrniztti-zwrnzm^ms 

l*. 024 (a) ff)£o£.mm-4 Fn-r^Ot&S 
.-eo*£IIUil22 4 (b) cO«J:dt^l>. isO0*> 

[0089] (mmu-hcnmt) mmmitL^m 

TDD (Time Dibision Duple 
x) t«tl.^Z«im$:ffoTVl)i><?3t1-§. TDD 

^•"ggfjg-ff 3 . 02 5fcTDDeDfi{B&Sr 

(^is©7 7 ) \t&^frifr^zixk^<7m\zm ~ 

[00 9 0 J T-fbLX^Z&hZb^z.hb. 

/ato&tmemffia iusaimtb&MtvMtk 

B$H) *^j5ms e cT'$>&Ztfrt>. HUSO** 7 k 
-ASIi5msec^6. ClcOffitt, gTOfcUSS 
D MAflflr? 1M i*>15 8f77Tly 

y#/u*m& b 1 4 b . 4 5 o >-y tf/mSfafcfflit 

4. T-?^tfrjWB P S K6D*£. 1 isyXllTl 

t'-,yTmfhzbiz%&cr)x\ i7u-j>%tz<om 

fl^|gt^hg<iifc*4 5 0t:-yhfc*4. 7 

Rcoswt -R' cos 
+ Rs i n<u t • R' s 



Icoswt • R' cos 
- (Rsinut • I' si 



Mi4 5kbps tW^tlh. 
[009 1 ] 5aKHWCDMAfflflr9*fflV^: 
CDMA5/X^e535**WEttfl:tOHT«IBt*. 
jfcfllKBvNi* jfifctPlfflC D M A Jfi*H§-£E Hfc C D M 

[0092] (-f"-v ^-^aotisii ) i&wmmc d maw 

*><0O. 4-E^L£4*^T'<i##Jll2 8r£af«i 
8 1 » ^ *>vm±ZhilZ% < 1*4 i k &t v 
IfWflP^fitSrT "5 HJIItiEScm^^W a 1 
s h^tV^^^»|CDMAffl^S-3ifflL3t^ 

HI 2 1 2 8 fc&4 . ft-jt; T9.EB8 

0 1 2 8*V*>l^L±9Hll#8***A'i#aKc 

#U i»*5£v>a«fclBt*4fcibfc:, JiOlsliSSO* 

[0093] *mtzn8i Lizakui++ *mi±. 

ffltf<?>wt£1®2 6MH zOSiSiJfci^SAWny^ 
^'0«^fS9/zse ctVHft*fitftoTV»S. # 

tJ: 0, 2«HJHCDMAfflflp*W)^^ h/KOtr-^ 

**>lW)f-ir*;MR^*>Bfi*J!Ja«>*. 0flfc LT 1 0 0 

4 ^T'$> SW. ft ^/MBHi^ttt: 3 2b 9tMX § 
4. 

[0094]*^, S AWa >#ArJtyf»SMmi&< 

•y M 4 MH z t't f-^AR^IIKW^i i: *«T 
■ttk**. fit. »-f**^<^l»c:tt: e k>3T-^u 
- hJiffiT LT p . mitt . S AW3 y^WN'oa 
ft^tf 2 43(91 8s ectsfrofc 
^i2^*0256f- ; /Tfc^O. ft^H^Ol 
6CT'^S. L*»L, ^Ot#07 J -^W-Hil524 
kbpsi^rO. BdS5-C^«feo^So*!^a-t^. 
[ 0 0.9 5 ] fc LT, ifittHJBC DMA 

wt+Is infflt • I' s i nwt 
i nwt+Icosat ■ I ' ccsoit 

(5) 

wt + Isincat-R' s i nco t 
nwt+Rcosut • I ' coswt) 



0 
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C0 0 96] ZZX\ jfS(^fg) U&QmMCD 



(6) 



HftlO] 



11111-1-1 11-11-11 1 -i -i . 
11111 1-1-11-M-ii-t-i 1 - 



: -i -i -i -t 
11111-1 

Lte#oT. ( 5 ) atWes-r^XTAT 

f-Y*;K0^Wi 6 * . 02 6 

j ^»^g^«S«?!l«fBM^tt2-^. j»fir#fco 

»wrJ±ffiWe-?4»Kiaj3ii.(H2 6 (a) ) . i» 
**t <vmi:\timmmhxi£\ ^ t ( m 

26(b)). j«»*i:'l»flF*4TjMi<« 

f oo 973 (m&is-hcvismt) i&vmzis-h 

tlTli. QPSK (Quadrature Phas 
e Shift Keyng :B£PSK) «0&JB#:t 

**>iu. BPSKr<i. i i>yn!fb= i b i tr*-5 

fcOfctf U Q P S KTIi 1 yy^= 2 b i t <D«/| 
fcfHOT. 2rt<0f t -*i/-K W*>90kb P st 
f#4>ftS, <I<Dffite s I SDN<9B?-**/K064kb 

[ 0 0 9 8 ]J3Lh* £ C-CttjfflHHJHC D MAfflim 
JBV*fcCDMA>*7\MC-0»vCRtf*fr»fc. JgJU$ 

-?^TJMI*tiV». -feyHsg»i 6 0m, f-9V-b 

4 5kbps bmm±+ftThz>ztz*it:. mz. 



11-11-11-111-1.. 
-111-11-111-1-1.. 

[0099] 

At&.mmzfi%-?xmtz£ i'tinx*? by a 

[0100] 4fc, *»»T{± S 2 1 iSK^'i-y^ 

^T. -eo^cOCDMAcO^rAcOglt- isf&&«&g 
[0101] CDMAffl^tLT. *+;M, 

'**ffi*Ht* -a fc£ £7)C D M Afflfl^-J- , >£v 

1010.21 S^C. ±fSfi«HfflCDMAfflfirftJ8 
ffiWHIlt »W6 C t IZX *3 N 4 ffi0SfifiP9mc DM 

Affl^ji. fiM2ia-p4 5«igKs*rT-f 

[ 0 1 0 3 ] ±fc, iSiHIlfflC D M Afflff^tfflvifcC 



m±.+ft%*)l*m) 160m, r-^l^-h45kb 
[01 04] J2U:0«H»»6. MfflCDMAl?^ 

vmmt ix+ftzmztixte mmmnftm 
izmrchz. 

imi } *m&A^7hyA.ft&immmi>'X7-M.v 

w^y v izx zzmmmmmmmmit&mTb 
•a. 

[02 ] h7J*fflm®.Wii<XT 
*5!lttO^iEc0^a6C|^§ix?t:Z nO/S i MS AW 

[03 ] *^OHl 0%tt^!B(Cff£. ZnO/S 
i SS AWn ysK/UA^fliffl Lxm^LLtzim^Xy-M. 

[04 3 ( a ) 03 t^£ftjt[Il8&*il£r1rt&ffiM^ 

( b ) 03k^$^IsIB|f^S:^r-r4ffira>-X7 L AT' 
IBM^aSrtf^-jTH^^Z nO/S i MS AW3y 
^<OjaB»«;iCH»CSt4Sltk LT , S 

[05 ] xmnx^? vjj±w$xm^tihi5.$m 
mc DHAjBfi»*fi«fflB-c4 siamfe** « #£U8 

5. 

[06 ] mesii 0mst0jm!tzt$if& s aw^v^ 
[07 ] wiarni crmfommnzmz s aw=i y -top 

0TS>£. 

[08] fnsfflUv^T^fflsgjiiafc^uT, sfiar 

[09 ] ( a ) mmmi/AT2>&*mg>ftmitzfei 
xzommc dm Affl^^aeffl55^tt^s»^tti& 

( b > memi/ZTAvwmmmizfeLx&m 




ZlfflW-l 0-2 8 5 1 3 6 



[010] ( a ) 

^fc LTfflV^fc^iOffi5ffiM^tt^*-r0T'S)S. 
( b ) WMffl8t!mxfc s H' J r*fr£.S> O&MitL 
^m^cO, EJffl 1 2 7i0m^ilm (7,1) fcjfcgfflrf- 

min&2<7)$m.mmza^x. t-^WjjS 

fcLTBPSK£fflV\ t-*#" 10 10- • • " t 

[012] msM2^m^.<mmi l zt5^xm\y(>tLi>m 
mmmmvimzfflm~mx'$>z . 

[01 3] B3Sm2c7)||iS^StCfcV>-C. N=l 28 

<«fittHJHCDMAffltt^tL= 1 5 1 Lxmmt 

L;. BP.SK3Bl*ff4ofc«*fcWmHfk^ii|js*v^ 

#8&B!iS&R8iC DM Afflict ^ffiRKOi/ $ a V- v 

[014] «E$2*5SStte»B!Bfc:iivvt, N=128 
OifittHfflCDMAJB«r*£L = 1 5 1 LTSSMHL 

#3gfflj£lKH»lC D M Afflflrf" t <7)«W<7>^ 

3 vismf) 3 ^mm^&mmmt <r>nwm 

$r*-f0T*-&. 

[01 5] f^2^fl&^/SUcfctt£SAW:7ytf 
[01 6] mffi2<r)$m.<r)ffimkzi5VhSA.\sayX 
[017] ( a ) 0 1 1 6*^§^iHi^ 

^r^$r^o'r^f ) ixfc^mL3tiaiap»}c dma 

<n*<o^commtzmmmm<mi8mizm 
-fmx'foz. 

(b) 01 5i5itf01 6 fcSSfuWiftS'AT-A^ 

[018] (a) 01 5i3«t^016t^$^iif|x 
^^A*«^t#4*UJBW(^LlWfi«H«C DMA 

-T0T?)!.. 

( b ) 01 5*5^^1 6 t^^ilTta^vXxAf-^ 



(23) 



[019] <a)Hl5fcJit^Sll6t:*S/U;aeS/ 

sat LramtitL^«*o«aB*t«i-iiBBBS 

( b ) 01 5fi«ttfHl 6fcjj*S*UMISy*f' A*« 
•> T» WifcMWHfc Lfcjfi«BJHc D M A JBfftoffl 
^#tt^lS^a^.T-^^" 0" . " l" £KtLX 

[02 0] .<a)Hl5^JitlCHl6fc*S<Wtafiy 
ffl^<7)fflB5!i$tt<7)^^D*>T-^$-" 0" . " 1" 

( b ) 01 5fcJ:tf0 1 6^§tutil«^rA^ 
S5#ft?>&g?)5£<T— 0" . " l"3c5f:LT 

[02 1 ] *«BBfcJ:SiS«ll»|CDMAffl1»t|Hv» 

**OC DMA^X^£«JB&ftfc^0-C&S. 
[02 2 ] 02 1 fcSftA^-fljtoCDMAS/*?- 

[02 3 ] 02 1 l:*tfel-7-K<0CDMAyXf 
[02 4 ] 02 1 IZijkT-tfry-imcoCDMAisZT 

t mm t <omt,zmi ± •? mmamiz-o 

[025] TDD (Time Dibision Du 

p i ex) izxzzz.mmzmoA'ithy&m 

[02 6] (a) MsmtmssNsmh jfgf^ofa 
ffiw&zfktmx'hh. 

( b > j ^^^m^ji i emamt^ 

[02 7 ] SlWKittillMf=ffit*-& fciRgSftSJfi 

[02 8 ] ( a ) xmvmmtz&x^? hy^m 

mm&z&^x. mmmmmm<mfiT-^{zit 

^-mfrw®zm^x%t > j X tm&mmm 
^f^Lxm-trnx-hh. 

(b> m^^hyj,mmmmiz)s^x. m 

(a) £0?-+*/Wi§-A, B. CS-$^tCSAWn># 
^tfr*fci StetWJiSrff %r>x%t>ilfi: 2&£tgfl 
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( c ) mtix-<9 vy^mmmi^.\zii^x. mz-, 
km&i^Mtixmmx'bh. 

[02 9] (a) £7cSIBM£fcft>5fe. FiM, AM 

93T*tT$f9 FDMAaa**fcRW6BTft € . 

(b) ^7cSc^iif=S^;o5*>, DECT^PHsafit 

d m Ammttmmmx'b h . 

c. d m mm** K W«ETT*4 . 

[030] U);v<.?h9AMa3Mfci5VvcPN3 

( b ) 2 7f - yT-m^Oieffl^lftt^ ^ 

0T&S. 

( c ) ft-^ l 2 7-f - yrm^^tasffin^^^- 

mx'bh. 

[03 1] (a) X^^h7AS£iKi<itfcV>TPN3 
-Ki:l/CJB^4.;h.4Go 1 d'3Ho^|gB0>flti£$ 

< b ) G o 1 d^J^<7)jgS^|gB^-^ 0TJ)S # 
[03 2] X^? f> 5 AttftaftogBfcft LTiMCft 

ywmom&ZK-t yn -y ^0-rft i. . 

[03 3] 03 2^$it^T-f ^;^5>fT<y^ 
£*-?-0T'&£>. 

[034] SAWrAV^fcTY^A-ftBfflotMttj 

[03 5] SAW3"Jl^-^tSAW3y^N'^ 

it. tm&zvmftstz^xttitzitx&uzmx' 

[^COSJBg] 

2 0 SAW3>,-tf/W\'(ZnO/SiS) 

2 7. 3 0 ^ffi^ 

.2 8. .3 1 PN3-Kfti6S 
29. 3 2 

3 3 A>bVU7^W 
3 7.44 

3 8. 4 5 *+y7®lH6fc« 
39.4 1.46.48 SI*S§ 

4 0. 4 7 fi£|£#£jfttf 
42. 5 1 Jn*§i 

4 3. 5 2 T>T-^ 

4 9. 5 0 SAW3^a' 
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75 


mm 


78 




76 




79 




77 


mm 
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[01] 



[06] 



Channel A 
(Coda 1 with carrier fa} 



Code 1 . 
1 _ 

I 1 1 
wS Wo 

i - 

Wo Wd 
Wi .1 
Wo Wo 

w2 w» 

I Wp 

Wo W'h 

W» Wb 

W* Wa 

T 

Code 2 



v 



Channel A 
(Code 1 with carrier fj 



Otero I B 
(Code 2 with carrier fo) 




f» f»+Af 

Channel B 
{Cods 1 with carrier fw-Af) 



[02] 



3? 




[07] 



Gate 

Electrode 

25 




IDT 

,26b 



23 

Si Substrate 



Back Contact 
Electrode 




[03] 



23 



32 



BPF 



T 



3/ 



1,2 




3 f JOk 


: 1Z7 chips 




:14.0011Hz 



•if 
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l®4) 



[05] 






I 




ft) A* PN =>-K£X<t***:if £ 







Hill j-1-J 1-1 J-, j „ 

as 

1111-10-1 0 1 ~1 1 -1 1 o-t 0 - < 



oooooi 0-1 0000 0-1 0 1 



ft . 216.00 Wz fb - 216.00 Wz 




11111-1-1 11-11-11 i-i-l - • 
R« 



111.11 J -I -M -1|-i f-i-i t , 



[08] 



14 Htz 



ATTEN lOdE 
RL- OctBm 



[01 3] 




CENTER 31S-.OOMHZ 
HRBW lOOKHl VOW lOOkHz 



time 



fill fcf-? BO"' 
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[09] 



[011] 





( a ) s&tttt 



B$G3 [usee] 



( b ) mm 



9u 3ec"C 



[010] 



V— (BPSK) 
'0* *i* 



Mih 



-r — • 1 r 





tin 



tin* 



(ft ) ( b } m$*l n(7,D 



(f. -215MHz, fb = 215. 11 MHz) 



[012] 
SL . 




H+2L 



A' = (a*-u ■ • ■ , a»i, ao, ai, • • ■ a»-t t ao, 



.8L-0 



[014] 




time 
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[01 6] 




»©3 



[017] 




* • U M 



l$HJ [usee] 



[02 2] 




(b ) £38 



(f, = ft = 21511Hz) 



[018] 




4 I U II 




#H [usee] 



(b ) 



time 



= 2 ( R - 0 
= 15 chip time 

[.'. R = 160. 71 M ] 



(f. = 215MHz, fb = 215. 11 MHz) 



(28) 



0-2851 



[019] 



[023] 




( a ) 



&IB [usee] 



(f. = f b = 215MHz) 



[020] 




mm) 



mm a 



I 



sua h 
cat* 
•ma* 



-I ■■■ T T 



■miiiiiiiiii- 



— i — j — i — . i_ 



4 • 12 1* 



(a ) ssfefttt 



B$n [usee] 



(f. = 215MHz, ft, = 215. 1 1MHz) 




[02 1 ] 




B : S*J3 (Base station) 
H:&W}M (Mobile station) 



(b) 



(29) 
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[025] 



1 * 



S*JBt-* 



X 



[02 6] 



[02 8] 



tint 



w J*tt?<DBAa%aifcjtt*#(2>te n tttt 




tin 




[H3 2] 



ffl* 
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[02 7] 

f 1 Personal C&C In tha 21st Century \ 
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[02 9] 




(a) FDMA 



(b) TDMA 



(c) COMA 




mam 




[030] 



MR 



[3 



LFSR 



n i i i r 




i 


0 


1 


0 


1 


1 


1 


0 


1 


0 


1 


D 


1 


1 


i 


0 


1 


0 


1 


0 


1 


D 


1 


0 


1 


0 


1 


0 



OUTPUT 
1110 



o>> gauss* 

< -at) > 



IfimaUHMBMBHli 



tim 

(o) ffi£ffiH3t» 
Cma.1), n<7.3) ) 
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t03 1 ] 



■ Sequanca 

Genorrtorffl 



Clock o- 



Code 1 



» Sequence 
Saneretor© 



Sold cods 
(Coda t XOR Code 2) 



Code 2 



ultuu 



ruruir 
i/iruin 
iiihjiruir 



J Gold oorfe 1 



"Hniruui 

— ' Sold coda 2 



cfcip shift 



[033] 



tax 
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[034] 



A 



i 

sis - fta 





MM* 



No ice 



InTTSn., 



R# C/N 



C/N = 0 dB 



C/N = - Gp dB 
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[035] 



1.8 



Inpm 

f(t) 



it- 



E3HHI 



Output 



^ Tapped Delay Lire g(t ) 



/7 



Sate Electrode 



f ^M\ \ | if[f «« 

Output h(t) 15 



so** 



^i«e-ea»«rnro 



• COilAjSff 



